[Vol. 10, 156. Excitation of the Nebular Line 4267 (C) in Oxygen.
By Hantaro NAGAOKA and Tetsugoro FUTAGAMI. Institute of Physical and Chemical Research, Tokyo. (Comm. by H. NAGAOKA, M.I.A., Nov. 12, 1934.) In the nebulae, N. G. C. 7009 and 6572, the line ) 4267, attributed to the singly ionized carbon byBowen," appears quite conspicuously. In laboratory, the line appears by sparking between carbon electrodes.
By disruptive discharge between carbon rods, the line lies by the side of a strong nitrogen line 4242. If a carbon filament be exploded in air or in vacuum, the line is excited with great brilliancy.
By sparking between carbon electrodes in nitrogen or hydrogen at ordinary pressure, the line is invisible ; consequently, the presence of oxygen is necessary for the excitation of 4267.
By passing disruptive discharge (capacity 1.5 p F, small inductance, charged by 35 KV transformer) in a tube filled with oxygen in a rarefied state, with no carbon in it, the said line appears prominently beside the oxygen lines. In addition to this, a faint line of carbon 3921 is also excited not far from the lines.
The appearance of the line is quite characteristic of the oxygen tube, although no carbon is introduced. The line increases in brilliancy if the discharge takes place in an oscillating field. For this purpose, a current from a 10 KW transformer was passed through a spark gap, connected with a condenser battery of 0.00311 F capacity ; the circuit passedthrough a spiral 17 cm long, consisting of 15 turns, surrounding the discharge tube, giving frequency of 6.106
The combination of the discharge and the field heats the tube, and probably liberates carbon monoxide or carbonic acid, both from the electrodes and the walls of glass, which almost invariably contains soda. The production of water vapour and of the above mentioned gases isexperienced in the plasma, formed in a vacuum tube placed in oscillating field of high frequency.The quantity of carbon thus produced is however minute, and perhaps not in the free state; in spite of this small amount, the line is intensely excited. This somewhat curious behaviour of carbon was examined in the following manner. 1) Bowen ; Astrophys. J. 67 (1928), 1, No. 9.] Excitation of the Nebular Line 4267 (C) in Oxygen. 555 Evacuating the tube by means of a diffusion pump, and introducing oxygen, different experiments were tried at various pressures.
At a few mm. pressure, 4267 comes out faintly, and at 0.1 mm it is obliterated, (Fig. 1 ) both with simple discharge or with discharge and oscillating field acting conjointly. The line however reappears at 0.05 mm (Fig. 2) for both methods of excitation, being somewhat stronger when the oscillating field is acting.
From this stage, the line becomes more intense with decrease of pressure.
At p=0.001 mm, the intensity becomes nearly equal to the neighbouring line of oxygen 4275.5, which is very strong from the outset.
On diminishing the pressureto 0.0006 mm, the nebular line becomes stronger than the said oxygen line, when the dischargetakes place in the oscillating field as shown in Fig. 3 .
Simple
Discharge. Discharge in Oscillatory Field. The nebular line 4267 has therefore the characteristic of being enhanced in the atmosphere of oxygen,when a minute quantity of carbon is present ; and it is in the highly attenuated state that the line appears with great brilliancy.
This accords best with our knowledge of the nebulae. As the spectra of some comets and the sun show carbon bands, the presence of carbon in nebulae and hot starsis beyond any doubt.
The excitation of this forbidden line probably takes place by the collisions of the second kind, which are often observed in stellar spectra.
Details of the experiment will be published in the Scientific Papers of the Institute of Physical andChemical
Research.
